Motivated by the recent work of the second author (Özarslan in Appl. Math. Comput. 229:350-358, 2014), we present, in this paper, some fractional calculus formulas for a mild generalization of the multivariable Mittag-Leffler function, a Schläfli's type contour integral representation, some multilinear and mixed multilateral generating functions; and, finally, we consider a singular integral equation with the function E (γ r ), (1) (ρ r ),λ (x 1 , . . . , x r ) in the kernel and we provide its solution. MSC: 26A33; 33E12
Introduction
The celebrated Mittag-Leffler function [, ] is defined by E α (z) = 
Recently, the second author in [] introduced a class of polynomials suggested by the multivariate Laguerre polynomials in the following form:
It is easy to see that the following relation between the class of polynomials given by (.) and the generalized multivariable Mittag-Leffler function (.) exists: 
Obviously, setting N i =  (i = , . . . , r) leads to (.).
In this paper, we obtain a Schläfli's type contour integral representation for the multivariable polynomials given in (.). Next, we give some multilinear and mixed multilateral generating functions. We also recall the fractional order integral of the generalized multivariable Mittag-Leffler function. Finally, we consider a singular integral equation with
. . , x r ) in the kernel and we give its solution. Throughout this paper, the variables x  , . . . , x r are assumed to be real variables. Let us define the following polynomials set:
. . , r) and let N j ∈ N (j = , . . . , r). Then the following integral representation holds true:
With the help of Hankel's formula []
we find from (.) and (.) the result asserted by Theorem ..
Multilinear and multilateral generating functions
We begin this section by proving a linear generating function for the polynomials Z
. . , ρ j ) by means of the mild generalization of the multivariate analog of Mittag-Leffler functions. 
Theorem . We have
∞ n  ,...,n j = (γ  ) n  · · · (γ j ) n j Z (α;N  ,...,N j ) n  ,...,n j (x  , . . . , x j ; ρ  , . . . , ρ j ) (ρ  n  + · · · + ρ j n j + α + ) t n   · · · t n j j = j i= ( -t i ) -γ i E (γ j ),(N j ) ρ  ,...,ρ j ,α+ x ρ   (-t  ) N  ( -t  ) N  , . . . , x ρ j j (-t j ) N j ( -t j ) N j , where |t i | <  (i = , . . . , j). Proof Direct calculations yield ∞ n  ,...,n j = (γ  ) n  · · · (γ j ) n j Z (α;N  ,...,N j ) n  ,...,n j (x  , . . . , x j ; ρ  , . . . , ρ j ) (ρ  n  + · · · + ρ j n j + α + ) t n   · · · t n j j = ∞ n  ,...,n j = [ n  N  ],...,[ n j N j ] k  ,...,k j = (-) N  k  +···+N j k j (γ  ) n  · · · (γ j ) n j x ρ  k   · · · x ρ j k j j t n   · · · t n j j (ρ  k  + · · · + ρ j k j + α + )(n  -N  k  )! · · · (n j -N k k j )!k  ! · · · k j ! = ∞ n  ,...,n j = ∞ k  ,...,k j = (-) N  k  +···+N j k j (γ  ) n  +N  k  · · · (γ j ) n j +N j k j x ρ  k   · · · x ρ j k j j t n  +N  k   · · · t n j +N j k j j (ρ  k  + · · · + ρ j k j + α + )n  ! · · · n j !k  ! · · · k j ! = ∞ k  ,...,k j = (γ  ) N  k  · · · (γ j ) N j k j (x ρ   (-t  ) N  ) k  · · · (x ρ j j (-t j ) N j ) k j (ρ  k  + · · · + ρ j k j + α + )k  ! · · · k j ! × ∞ n  ,...,n j = (γ  + N  k  ) n  · · · (γ j + N j k j ) n j n  ! · · · n j ! t n   · · · t n j j = j i= ( -t i ) -γ i E (γ j ),(N j ) ρ  ,...,ρ j ,α+ x ρ   (-t  ) N  ( -t  ) N  , . . . , x ρ j j (-t j ) N j ( -t j )
Theorem . Corresponding to an identically non-vanishing function
Suppose also that
provided that each member of (.) exists and |t i | <  (i = , . . . , j).
Proof Following similar lines to [], the proof is completed.
Fractional integrals and derivatives
In this section, we first recall the definitions of the Riemann-Liouville fractional integrals and derivatives. Next, we give the fractional integral and derivative of the generalized multivariable Mittag-Leffler function E 
It is well known [, p.] that
be a finite interval of the real axis. The Riemann-Liouville fractional derivative of order α ∈ C with (α) ≥  is defined by
where [ (α)] denotes the integral part of (α).
Using (.), we see easily that
Now, let us give two fractional calculus formulas obtained by Jaimini and Gupta [, p., Eqs. () and ()] involving the generalized multivariable Mittag-Leffler function.
, r). Then the following fractional calculus formulas:
hold true.
. . , r), replacing γ  , . . . , γ r , respectively, by -n  , . . . , -n r , where n j (j = , . . . , r) are positive integers in (.) and (.), and making use of (.) yield the following special cases given by Özarslan [, p., Theorem  and Theorem ]: 
Proof Using (.), we get
where we used the well-known formula [, p., Eq. ()] 
we have 
